Bovine zygotes produced by in vitro maturation\p=n-\invitro fertilization (IVM\p=n-\IVF) 
Introduction
Generation of bovine embryos in vitro from oocytes retrieved from the ovaries of slaughtered cows is now a standard procedure. Such embryos remain developmentally competent and can undergo normal development after introduction into recipient females (Leibfried-Rutledge et al, 1989) . The potential to produce large numbers of embryos by such in vitro maturation-m vitro fertilization (IVM-IVF) procedures is likely to become increasingly useful for the generation of transgenic livestock (Thomas et al, 1993) . At present, gene transfer in farm animals is an inefficient process requiring access to a large pool of one-cell zygotes. It has been demonstrated that bovine zygotes generated in vitro can be used for this, although the overall efficiency of generating transgenic cattle is markedly lower than that routinely reported in mice (Krimpenfort et al, 1991) .
Transgenes are often found in their hosts as multiple copies inserted into a single site (Palmiter and Brinster, 1986) . It is generally accepted that transgenic animals originate from a single integration event before or concurrent with the first cellular division, although Burdon and Wall (1992) suggested that DNA integration may occur later and in more than one Correspondence.
Received 28 November 1994. site. Reports from bovine embryos derived in vitro, which were probed for the presence of transgenes with the polymerase chain reaction (PCR) , suggest that transgenesis rates can be as high as 3S% at the blastocyst stage (Behboodi et al, 1993) , although other estimates are more conservative (Thomas et al, 1993) . However, there is evidence to suggest that such positives could be false and due to artefacts generated by the PCR system of analysis (Krisher et al, 1994 Berg, 1980) and is functional in mouse embryos as early as the twoand four-cell stage (Bonnerot el al, 1987; Takeda and Toyoda, 1991) . ¿\nother useful promoter for such a purpose is that of the cytoplasmic ß actin gene, which becomes activated during early embryogenesis (Hayward and Schwartz, 1986) . Expres¬ sion of reporter genes driven by the rat cytoplasmic ß actin promoter was reported in microinjected mouse two-cell embryos (Bonnerot et al, 1987) and midgestation embryos (Beddington et al, 1989) and from the chicken promoter at various preimplantation stages (Sands et al, 1993) . A group of 438 four-and eight-cell embryos was generated after pronuclear injection to determine whether gene expres¬ sion changed as development proceeded. This group was maintained in culture for a total of 9 days after microinjection, (Fig. 3) (Gordon et al, 1980; Petters et al, 1987) , pig (French et al, 1993) and ovine (Hammer et al, 1986; Wright et al, 1991) , as well as bovine embryos (Hawk et al, 1989; Krimpenfort et al, 1991 (Krimpenfort et al, 1991; Hill et al, 1992; Bowen et al, 1994) . Conversely, the number of embryos expressing the two gene constructs in our study was lower than the number of putative transgenics that others have estimated using PCR procedures (Behboodi et al, 1993; Bowen et al, 1994 (Brinster et al, 1985) , pig (Hammer el al, 1986 ) and bovine embryos (Lemme et al, 1994) 
